DEADSTAKT PROGRAMS FOR DISPLAY 
DISPLAY CHARACHTERS 


1 . 

7510 

Deactivate 

2. 

7710 

Function 

3. 

7002 

Large char, left screen 

U. 

7410 

Activate 

5. 

1404 

Load A with 4 

6. 

7310 

Output (a) words from 

7. 

0011 

Addr. 11 

10. 

0370 

Loop or (0300 - HALT) 

11. 

6400 

X coordinate 

12. 

7400 

Y coordinate 

13. 

xxxx 

Display char. 

14. 

xxxx 

Display char. 



DISPLAY KEYBOARD 

1. 

7510 

Deactivate 

2. 

7710 

Function 

3. 

7020 

Keyboard input 

4. 

7410 

Activate 

5. 

7010 

Input to A 

6. 

0402 

A « 0, Jump 2 places 

7 . 

3422 

A 0, Store in loc 22 

10. 

7510 

Deactivate 

11. 

7710 

Function 

12. 

7002 

Large char, left screen 

13. 

7410 

Activate 

14. 

1402 

Load A with 2 

15. 

7310 

Output from 

16. 

0020 

Addr. 20 

17. 

0361 

Loop 

20. 

6400 

First coordinate 


If program docin’t work, PPIO may be started running 
In PPIO by using reconf. switches. 


To halt, execute 0300 inst. 



II.< 








EYBC3ARD CHARACTER-CODE t3ATA 


igur« 1-6 shows ths layout of tbs ksyboard uasd on tbs display 
tation. Tbs nunbsrs In tbs lowsr rigbtband cornsr of sacb ksy 
Imply provids a msans of rsfsrsnclng tbs location of a part- 
2 ular ksy, and tbsy do not actually appsar on tbs ksycaps. 
ibis 1-3 lists sacb ksy on ths ksyboard and givss tbs symbol and 
hs octal cods associatsd with sacb ksy. 



Figurs 1-6. Ksyboard Layout 
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I/O INTERFACE INFORMATION jT 'V 


This portion of tbs tsxt contains information regarding the 
input/output intsrfacs of tbs display station. Table 1-2 lists 
tbs pin assignments and some of tbs other characteristics of the 
I/O cables (internally two cables, labeled A and B, comprise the 
intsrfacs). From ths table, note that the I/O interface consists 
of 23 digital-signal input lines, 9 digital-signal output lines, 
and 4 analog-signal input lines. The digital input signal lines 
use the following dc voltage levels i logic 1 *• -*-0.2 v and logic 
0 • ♦I* 2 V. The analog signals use 0.2-volt incremental steps 
between 40.2 volts and 42.0 to control deflection. Each incre¬ 
ment occurs over a 0.1 microsecond time period to ensure that all 
symbols and characters are produced smoothly and uniformly. With 
the exception of tbs Ksy-up and Key-down signals, the digital 
output signal lines use ths following dc voltage levelst a logic 
1 level is greater than 0 volts but less than 1.3 volts, and a 
logic 0 is greater than 3.3 volts but less than 5.0 volts. For 
ths Ksy-up signal, a grounded line indicates that no key is down 
and a signal greater than 3.0 volts indicates that a key is 
down. Ths Key-down signal is just ths inverse of the Key-up 
signal I a grounded line indicates a key is down vihile a signal 
of greater than 3.0 volts indicates that no key is pressed. 





DISPLAY STATION PtOGtAMMING 


TABLE i 10. L . Ii» JARO rilAHATTl n 
C i-KiLa tCanidl 


IfVIO aIO 

A PP muii ir»n«fnii « on« <»or<l function cod* 17020. 
ociaM (o r*qu*ai data from ih* keyboard of ihr dis¬ 
play tiaiion. Tb* cod* prepares the display con- 
(Toiler for an input operation. The PP then aciivaies 
the input channel and receives on* character from 
the keyboard. This character enters as the lo«er 
SIS bits of the word. The upper bits clear. There 
is no status report by the keyboard. Table )-IO 
lists the keyboard character codes. 



Char ac-er 

Code 


4.’ 

8 

43 

4 

44 


43 


46 


47 


30 

( 

31 

1 

32 

Left blank 
key 

33 

• 

34 

Right blank 
key 

33 


38 


37 

Carnage 

return 

80 


81 

set 

82 


OAfA OlSriAV 

Data la dlapiayed within an 8-inch by l-inch area of 
a cathode-rav tube (CRTI. The display can be al¬ 
phanumeric (character model or graphic (dot mode<. 
There are 282, 144 dot locations srranged m a SI2 
by*8l2 format. Each dot position is determined hv 
the Inter sect!''n of X and T coordinates. The louer 
left corner do' <s octal address X*6000 and V«7000. 
and the upper 'ight corner dot is octal address 
X-8777 and . ..7777. 


Cbarwclar Mad* 

In character mod*, larg*, medium, and small char¬ 
acters are provided. Large characters are ar¬ 
ranged in a 32-by-32 dot format with 18 characters 
per line. Medium characters are arranged m a 18- 
by*lt dot format with 32 characters per line. Small 
characters ir* arranged in an 8 hv-6 dot format 
with 84 characters per line. Table 3 11 lists the 
character codes. 


0*1 M*d* 

In dot mod*, display dots are positioned bv the X 
and Y coordinates. Tlie X coordinates position the 
dots horifunially. The Y coordinates position the 
dots verncally and unblank the CRT for each dot. 
Horiionlal lines are formed by a series of .X and \ 
coordinates. Vertical lines are formed bv a single 
X coordinate and a ser ies of \ coorumaies. 
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TABLE 3-11. DISPLAY CHAH.ACTER COOES Cedes 


Character 

Cod* 

Space 

00 

A 

01 

B 

02 

C 

03 

D 

04 

C 

03 

F 

08 

C 

07 

H 

10 

1 

II 

J 

12 

K 

13 

L 

14 

.M 

IS 

.S 

18 

O 

17 

P 

20 

Q 

21 

R 

22 

S 

23 

T 

24 

U 

23 

V 

28 

W 

21 

.X 

30 

Y 

31 

Z 

32 

0 

33 

t 

34 

2 

33 

3 

38 

4 

37 

5 

40 

1 

41 

7 

42 

8 

43 

t 

44 

* 

43 


48 

• 

47 

/ 

30 

f 

31 

1 

32 

Space 

33 

• 

34 

Space 

33 


38 


37 


A Single function word is •.rar.sfni:;*d to seter- i-e 
presentation, mod*, ano c.'.arac.er Site c~.*r*c •r 
mod* oniyi. Figure 3-11 illustrues *^.• fjnc ion 
word formal. The word following he f-nc’ion *crl 
soecifles the starting coordinates for 'he duals 
ifor either model. Figure 3-12 illusirnes ccordi 
nai* daia word. In character mode he ;oilowiiig 
word* are diaplav charscier codes. F .gure 3 i J 
illustraiaa the character word 


• urs swsstMTaTiOM 

• a«a*tf ewUDiTaTiow 


CM«asCTfM WOOS 

OOT WOOC 
^oaoweo t#«e\rT 

| 0<s«wki.t. cweeecfes 

.•wSOeiM csuieMTies 
cnsascTfeg 



Figure S*ll. Olaplay Sutton Otipui Function Cooe 

Sts COoeo'estf 

nv sootKss 

' —I 

MOTv: 

ta MfT MOas. taCM v csoanwant ni*Maw<*rfo eoecAS 
a aoi sneiAf 

FIfura 3*12. Coordinate Data Word 

FIRST 3fCOM0 

CHARACIIR CMSaaCTCa 

f ' ‘ i‘ 

Figure 3-13. Character Data Word 

When the diaplay operation ha* started, the con 
iroller regulate* character spacing on the line .A 
new coordinate deie word must be tent to start eacn 
line. If new coordlnaiei are not specified, dais •* 
written on the line specified by the active cooroinsi* 
word, and information already on ihat line •* over ■ 
written. Character silea can be miaed b* sending a 
new function word snd coordinai* word for each sue 
change. Spacing on a Una can be varied b% tending 
a coordinate word for the character which >a :o b* 
spaced differently. 


FIOOIAMMINO IXAMFll 

The following proframming eaacnpt* tflgure 3-14* 
reqfueaia an input of on* tine of data from ih* dttola« 
auUon and diaplaya ihia data on the CR T at it is 
being typed. 


FI008AMMING timing C O N 3 tOI IA f IO M 

Wbep performing sn ouioui opersiion a* a 'N loeeu, 
the computer muat w*n at the end of the ouip.>i for 
a channel empiv condition <o prevent a loss ol roor 
dlnaiea or data. A full ;ump ai ihe enu ol ‘he ok;I'oui 
ensures the channel empiv and acrepiance the 
display controller of the last wor f ol fte hjioui 
before disconnecting from the channel. 


.3 3 4 
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DISPLAY CONTROLLEII 


5 


The Display Control Ur (DSC) facllltaict coMauntcatlon batwcan a PP and tht 
Display Consolt. It resides on tMO paks, one of which Includes an 
Internal I/O channel. 

The controller is designed to control one CCS^S alngU^tubt display station. 

It controller generates displays In either Dot Hode (for graphic displays), or 
Character hode (for alphanumeric displays). Alpha-numeric characters are 
generated by a pre-prograaimed read-only memory In three possible character 
si zes. 

Ihe controll.r lupporta all CTBH 170 1?-blt riinctlon eod.a (aacapt CTBER 170 
Channel Paas-on and bial Station fcaturaal.lt .lao aupporta the CYBER 170 
Display Code character set. 

The controller also accepts 16-blt data which it decodes and displays as two 
ASCII characters. All unused characters are displayed as blanks. In Keyboard 
Input mode the controller translates the Input character Into ASCII code If 
ASCII mode Is selected. 


IkTERFACt D£F1M1T10)I (DSC 2.0.3.0) 


DISPLAY COMTROLLCfl TO PP 

The Display Controller option. If Installed, la permanently wired to I/O 
channel 10. (If the option la not Installed, a regular 1? or 16-blt channel 
can be substituted In the channel 10 location.) Inter-PP comunlcatlon la 
available over this channel. The channel/PP signals and protocol are 
Identical to the other )2-blt lOU channels. 


DISPLAY COMTROLLEK TO CONSOLE 

The display controller connects to the display station via two CYBER 170 I/O 
Cables. 65 feet long, each with 19 coaslal wires. All signals to and from the 
console are TTL levels (OV for Logic 0 and ♦BV for Logic 1). except for the X 
and Y analog signals used to generate characters. These are differential 
signals with eicurslons from ♦0.2V to ♦2.0V: 


X coordinate (XO-XB) 

9 bits 

Cable A. 

Pina 

A-K 

Y coordinate (Y0-Y6) 

9 bits 

Cable A. 

Pina 

L-V 

Astigmatism 

1 bit 

Cable A. 

Pin 

U 

Character size 

2 bits 

Cable B. 

Pins 

H.N 

(Small. Hedlum) 





X Analog (♦,-) 

2 bits 

Cable B. 

Pins 

T.O 
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Y Analog (♦.-) 2 bit. caMe B. Pins R.S 

Unblank left screen t bit Cable B. Pin K 

Unblank right screen | bit Cable B. Pin L 

Left or Bight Screen | bit Cable B. Pin U 

Select 


CONSOLE TO DISPLAY CONTBOLLEI 


Keyboard Character Code 6 bits 

Keyboard Up t 

Keyboard Down t bit 

Console Dead Start | bit 


Cable B, Pins A-)r 
Cable B. Pin J 
Cable B. Pin H 
Cable B. Pin V 


The software displays data for both left and right 
right unblank signals are transmitted to the CC 5115 
which presentation will be displayed. 


screens; both left and 
where a switch determines 


CHABACTEBISTICS 


•K-0AI vrcaaijuR 


.... 


Function 


Description 


Equipment Select 7IXX 


Screen Select XOXI 

XIXX 
XkXX 


Hode yxox 

XXIX 
XX2X 


Connects display controller - 
without this, any other func¬ 
tions will not receive an 
Inactive response from the 
controller. 

Display on left screen. 
Display on right screen. 
Display on both screens 
simultaneously. 

Character mode 
Dot mode 

Keyboard Input request 


Character size XXXO 

XXXI 
XXX2 


Small (6*1 character per line) 
Nedlum (32 character per line) 
Lerge (16 charcter per line) 


60969310.01 


5-2 




Ktytoard Input Hod« 


1 h. K.rdown Utct... th. 6 -blt cod. fro. th. consol. Into . holdln, 

iHf =*"’‘"**^* r.ilsUr to (o Full, tctlv.t. from th. PF. uuh 

i *• d.t. .nd Ch.nn.l Full Into th. 

thsnn. H.,,. .r. If th. Holdln, ...l.t.r 1 , Full. . OOB cod. 1. lo.d^d? tI. 

urp:rhu.':.r;:“i““' *- ‘ 

cr.:r:d*fi”::’ru*ncur:::dini‘’j:.[r.““" •* 


» 6 -Bn ASCII NODE OPERATION 

On. 16-bU function word fro. th. PP 1, tr.nsl.t.d Into . function r.ilst.r to 
Specify controlUr operation as followa: iiAter to 


Function Code 

Equipaent Select 7XXX 


Screen Select 


Character alia 


Description 

Connects display controller - ylthout this, 

any other Ainctlon will not receive an 

Inactive reaponse fro« the controller. 

Display on left screen 

Display on right screen 

Display both screens 

Character Node 

ASCII Character Node Enable 

Dot Mode 

keyboard input to 6 bit Display Code 
character 

K.ybo»rd Input to 8 bit SSCII choract.r. 
SmsH ( 6*1 charcter per line) 

Hedlua (32 character per line]) 

Large (16 character per line) 


Character Mode 

oror:h'::‘::;ir *" “ -'o-- «•>—> -f •« 


(t)l*xx«x or ismx d.t. cod.: rt,ht-«>st 9 bit. of word specify x 

coordinate of CRT beaa (000 through 777). 

(^)I6XXXX or ITim d.t. cod.: rightmost 9 bit. of word specify T 

coordin.t. of C8T b... (000 through 7T7). 

(3) Any other d.t. code: ‘"‘‘rpreUd .. two S-blt character cod., with 

the first character In the left-eiost 8 bits and 
the second character In the right-aost 8 bits. 
See table 5-2 for the ASCII character set 
supported In this controller. 
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TABLE 5-2. ASCII DISPLAY IN THE CONSOLE 


ASCII Char. 

A a 

fi b 
C c 
D d 

E e 
F f 
C g 

H h 
1 1 

J J 
K k 
L I 
H m 
N n 
0 o 
*• P 
0 q 
R r 
S a 
T t 
U u 
V V 
y w 


C:har Display 
at Console 

A 

fi 

C 

0 

C 

F 

G 

N 

I 

J 

K 

I 

H 

U 

0 

p 

0 

R 

s 

T 

U 

V 

N 


ASCII Char. 

X 1 
Y X 

2 I 

1 

2 

3 

A 

5 

6 

7 

8 
9 
0 


/ 

( 

) 


Char Display 
at Console 

X 

T 

1 

! 

2 

3 

H 

5 

6 
7 
6 
9 
0 


/ 

( 

) 


Escept for five Keyboard Input characters described below, all ASCII 
characters not listed above will be displayed as blanks. 


Dot Mode 

thi diKl^I iln‘" '“*•* '”*** “"PI*""* 

the display for kOO nanoseconda to paint a dot on the CRT screen. 


Keyboard Input Mode 


enn! *"’*‘**''* '■.gi.t.r. For th. Function XX?., the 6-blt dl.pl.y 

Of th.ii::;,‘l::;g"‘*" “ “> >•'> "• nght^ct 6 .r a bu. 
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Character Hodg 


^hr'fonow!"ir"*'‘ “• »« «•.». 1. on. of 

(I) 6*M dot. cod.: ion order 9 bit. vocify I eoordln.t. of C«T b..» 

(000 through 777 ). 

nu dot. cod.: low order 9 bit. .p«,ify , coordlri.t. of CM b... 
(000 through 777 ), 

(3) .ny other d.t. code: I. interpreted .. two 6 -bU cher.ct.r. with 
first cheracter In bit. 5?-57 .nd .econd 
character in hlta 58 - 63 . 

In character aodc. the character generation logic uaca the ROH conl«ni« 
^crc^aricur!*' “nblank aignal following 


T*BLE 5-1. CIU*»CTEi CEHEIETION CODES 
M V2 HI H2 B 

® ° ® ® • Tojile blwik/unblwik at.te 

0 “ “ “ ® »«rtlc.lly 1 lncr«..nt 

, I n 2 n !!"*• *“*“ ••'■“'•“r 2 Increnent. 

' ' " ° 0 *e»er.. .ertic.l direction 

0 0 o ? n H"** •'"'■‘“"‘•Uy 1 Increnent 

0 0 ,!®?“'* ®*** horltont.ny 2 Increnent. 

® ® ' ' ® "over., borliont.l direction 


.lie. ere; •.trU. Screen fornet. for the three ch.r.ct.r 

Chjr.ct.r./Llne . llne./Scr..n 
« * * «k I 611 

Hedlu. 16 .16 3j , ^ 

5*' » 32 16 « 16 


Dot Node 

po.ulol!rd:t.‘''conron!J*'’ r?m‘’coi“ PO»‘t“>n) ."d ItU (t 

n.no,.cond, to point . doi on the cS^^Ier^i! ‘'®° 
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The following ASCII codca are generated for apecial character! fro« the 
console: 


Keyboard Character Corresponding ASCII 

in Console (Octal) Code (Hck) 

53 Left blank I 9 gestt 

55 Right blank 15 

60 Carriage Return 00 Carriage Return 

61 backspace 08 Backspace 

62 Space 20 Space 


In Dot Mode, the controller waits 3*3 •icroseconds following a Ittt (1?-blt 
«ode) and I 6 XXXI or I7XXXX (l 6 -bit Mode) data code (7 coordinate) to allow the 
beM to yLtle; it then unblanka the beaM for kOO nanoseconds to generate a 
dot. Total tiMe between a X coordinate output at the PP, and an Laipty 
response froM the controller is 5.8 Microseconds. 

In Ch.r.ct.r aode. e.ch ch«r.ct.r require. 2.1| .Ircosecond. to be for.nl on 

dl^l.t tniilo*"r* *“*' >» preceded by . 1.2 .Icro.eeond 

W L J Tot.l tl.. between . Full output fro. the 

PP, and an Enpty reply froM the controller is 7.3 Microseconds. 
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